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1. A miiCTOwave transceiver vnit far detectiii^ Ua* IbvwI of waato ia a foodin? 

conduit that esteods ^ wrticHl diajoabcr of a sibaft fumaoa said 

microwave traxiscaivw uoit oompriBing:- 

axL elongate body having a cona^uratioiL adapted for iosOTtixig tJ:irougii 
and reversibly mounting in an epottura provided in ilia wall of GBxd 
vertical dhamber, 

HBid elongata body compriainff inicrowave tranamission/reeaiving means 
asaociatBd mt^ its firat and and opentivBly oonnactabla to either 
microwave gweEatin? mnamfi or microwave detection means; 
cbaraetarized in tliat said microw«v« tranaceiver unit oomixrfsQs: 
a metallic wave conductor coupled at its first end to said 

tjwsoiiasion/receiviB^ mean? and the aecond end of 3aid conductor 

bains operatively cannactable to eithar said miiaxiwavo generating 

means or said loicxowave detection moans; 
_ an insulation layer substantially surrounding at laast said oGEnductor; 

and 

an oxiter metallic layer substantially suiroundinff said insulation 
layer- 
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2* A microwave traiiBcrivw \iiiit cdaimed in claim 1, wheraiii t^e 
microwave tranemiSHiim/rcceiviiig; meana comprises an antenna 
QparativB]y cannected to the wave oonduetor, 

3. A microwave tirameGoivor unit as claimed in ckim 2» whereia the antenna 
is aubatantially fimato-^mcal having the largw and tbareof as a 
transmxttins^KvaLVjng &bb. 



4. A microwave tzanecQiver unit as daimod in claim Zf whetain the wave 
conductor and file antenna are mtaevally jcrinecU 

5. miCTQwave tranBoeiver mnt aa claimed iri daim 2, wfaarein th^ wave 
ronrtuHyir and the antenna are made from any snatahle metol including 
any one of atainleaa steely ooppw and braaa or alloys theroof. 

6p a microwave tran^ceiv^ \2nit as claimed ia cUdm 3, compiiEing a scroan 
xnean3 covering tJxe tranfimissionAreceivin? (bcb u£ the antenna, said 
screen m?P"g being BubatantiaUy Ixansparent to microwave 
electromagnetic radiation* 

7« A microwave transceiver unit as claimed in daim 6, wherein the acareen 
meana are made fiom any suitable dielactnc material 
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8. A microwave txanficeivOT unit as dBimed in daiin I> whMredn Uiq 
insulatiDn Layer id dubctantaiaQy tubular. 

9. A microwave tnusficedver ludt a& dfiimfid in daim 1» wlierein tha (mter 



10. AimcxowttvetrrajBGd.verxudta^ G^^ 

body hod & aubstastifilly cylindiicsl extcsnal profile. 

11, A micTawave tranficeivBr unit as daimed in claim 1. oompmixs.? a sleeve 
member haviiiE: 

an external configixtatim adapted &>v sealingly mountijag said aleeva in 
t]» aperture in ttue wall of the vertical chamber; and 
aix mteomal canfiguratian adapted for revereihly aeeoaomodating the body 
sealixi^y with respe c t thereto* 

12 microwave transwiver unit as claimed in d«dm 11, wherein the sleeve 
member end tihe body each comprise suitable flanges which are mutually 
facing when said sleeve member and said body are mounted together. 

13.A microwavs transceivCT unit as claimed in claim 12, oomprieinff a 
suitable sealing gasket adapted for accommodation between the 



metallic layer is made &om steaL 
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mutually facing £lflii^$ for bbbUd^ the sleevo mezober with naspect to th» 
body. 



14.A method for monitariiis tho Lsvel of waste in a feeding candolt that 
cnctends into the vertical chamber of a shaft fiamate, comprising: 
(a) Providixi^ obb more paiis of midowava transceivar vjoite 
aocordins to daiai 1> wLnrein; 

the ekKOgHite body of each microwave transcerver unit is 
inaeirted tfhzou^ and lOT^ndbly ' mouxitad in an apoxtura 
p!rovid«d m the waU of eaM veitiicB^ 

- said dongato body has an adal dimonBion such that th^ first 
end of body estonds into said voirtical chamber bom said 
apertun at least into pr^dndty with^ but not in contact with a 
first g c re e a i tsranfiparent to microwavv zadiation, which is 
mounted ovor a suitable portal provided in the wall of said 
feeding conduit; 

- during operation of said microwave transceiver unit, at least a 
portion of said first screen is in aligned relationabip with the 
mierowave transmission/receiving means of each of raid 
microwave transosiver mnts and wherain aaid first screen is 
BufBdentiLy large to maintain an alignisd relationship between 
at leaat a portion of said first screen with respect to said 
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microwave trajiemiesiofi/tsceivmg means for a xan^ q£ 
displaioemente of said first scre^oa with respect to said 
micxQwave tranCTissioiiftQceiving loMllSj and 
- tbs aeCKtful jniorowaTH traiisimfisioB/'receiviag meaxks of each o£ 
said paiis is positioned substantially diametiically opposed to 
the jSrst tcsmmssauxshreemn^ means of the pair; 

(b) tramsmittiuff guitablQ nu crowav e rfidiation via one of said first or 
second mlcrorwave tranBmaaaioiiAreceiviBsr means oAd Toooiving a 
rw«Lved radiation with the oth^r on» of said first or second 
znicrowav6 ttansniiesion/reoai'vin^ means; and 

(c) compazii^ ibo intenslly of tlie reiceived: radiation with Ux€ 
transmitted radiation to dotermine. the level of waste in aaid 
feeding conduit by relatini^ 9eid compa i iBqii of intewitiie? to a 
threshold value. 

15. A method fbr monitoring waste a^ daimed in claim 14, comprisiiLg more 
than one pair of microwave transceiver units» wharsin each of said pairs 
is located at a diftbx^t height alon^ the depth of the condidt, 

16. A method for monzto(ring waste ub daimed in daim 14, comprising more 
than one pair of microwave trojoficeiver umts^ wherein eajch of said pairs 
is located at a diflareni OTgiilnr disposition with respect to a longitudinal 
ajds of Ihe conduit. 
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17. A methiod ftt momtonng waste as clcdmed in daim 16^ whoroin ac^aceut 
pairs are airanged in orthoeonal relationship witix respect to a 
lozi^tudinal aads of the conduit. 



18. A uetliod «s claimed ia. daim 14^ wlxereiii the zanga of displacementB is 
correlated to the thsnnal expansion of lire wall of fibB fisedins conduit 
with respect to the well of thie vertieai cfaainber. 



Id. A method aa daioiod in daim 14 whaiem the body is distanced from the 
first Bcroon means »iafficiwtly to permit displaoem en t of said first Screen 
means with xwpeot to the microwaye txanraussion/recsLving means. 

20, A method as deimed in claim 14, wherein the hody opmpzifes 
die^lacement meens in abnttins contact with one of the wall of the 
&edinff conduit and the first screen means to permit displacement of sold 
first screen means with respect to the microwave tranemifisioti/receiyiDs 
means. 

21. A method as daimod in daim 20» wherein the dtsplacement means 
oompxisee at least one wheel motmted for rotation with respect to the 
body, whorain said whed is in zotataUe contact with at least one of the 
well of the feeding conduit and tho Snt scTeen means^r 
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22. A method as ckmed m cIbiib 21, coaipzising at least one suxtEible rail on 
at least ona of thja wall of the faedrng conduit and tibie first scrasa nieana 
coirwpDiidixig to Hhe at least one wheel, wherein dmin? operation of Ae 
transceiver unit, said at least one wheel is in rotatahle contact with a 
corresponding said raiL 

23. The method gf claim 14, wjierein only a first pair of microwave 
transceiver units is provided and when the intensity of the 
received radiatiail is beJow a predetennioed threshold vahie it is 
determined that the IsvqI of waste is substantialiy below tixe level 
of said first pair. 

24. The method of 14, wherein only a first pair of miciowave 
tranficeivOT wnits is provided and when the intensity of the 
received radiation i$ at or abov^ a •pradetermined threshold value 
it is determined that ilie level of waste is substantially at or above 
^ level of said first pair. 

25. The method of dalm 14> wherein a second pair of microwave 
tranBoeiver units is provided at a location longitudinally displaced 
finom the first pair of microwave transceiver imits, and wherein a 
waste flow rate in the fixmace is determined by detennizmiK the 
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tune interval bBtw»Ba fhe pdnt at which it is OBtermmed that one 



waste and (ilie point at wliieh tiu other pair of aaid isiotowave 
traoBOaiver unite is ao leaser deteetiqg waste 1iher«at. 

26. The metJiod of d«dm 14, whwdn the tJuwhold vahiB may be 
ooutirQlled as dasxcad. 

27. The xoethod of daim 28. whoroin the threshold value is adjuet0d 
BcooirdxQgtQ tlie senaraleonposilHm ef (she wasta bain^ imtxodwsd 
XDXo the flimaee. 
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conduit would be diffiirult to maintaia wici replace, typically requiziZLg 
dismantliiiK of UiQ upper part of the chombor and/or the f eedixig mechaiusm. 



ceramic T ining- of the chambdT fll^ pr^tentd a problem in that tlie electrical 
coimectioa between eucli detectors mounted to tlie conduit and the outiside of 
Qxe chamber needs to be expandable. On tbe otlier band* pxicnr «rt detectors 
that are mounted on the outside of the proceesmg chamber would not be 
abU to detect tftiQ level of waste within the conduit itself. 

A microwave tranfiitiitter receiver oirangement fbr detactin^ the level of 
waste i$ generally known £nim JF 10307(353 and JP 20310564. Other pxior 
an publioatioDS, such as US 8,456,715» US 6,810,574, US S,7Q3«289, US 
5,507,181, US 4,566»321» and JP 67029918 relate to various level 
mozdtorin^ systems which are bolteble to a casing which contains the 
matanal whose leval is to be moaitored. US 8>456,715 relates to an 
ultrasoniO'based qyatam fiur datocting the level of melt in a solidification 
water cooled collar. Ultrasonic based 8y«tems» howeivor, are gmerally 
unsuitable for height detection in such processing chambers because of the 
influence of the ultrasosiic background signals g^onemted by the processes 
inside the chamber. 

International Patent Application WO 03/078897 by the same applicant 
deecribes a control system fbr a waste processing apperatua. The control 



Furthermore, the thermal expansion of the fbed tube with respect to the 
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^yatem u desjgned toeaBtrol the Mingof vasta based tm. measuretnents of 
l3»s level of «raste within the apparatus. 

None of these dMUaiAiits is diiectod to ptuviilms a solution to the ptoblam of 
monitoiij^ the hei^ of wa^ta ia a hi^ temperaturo envteoimMint within a 
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